Using an administrative data set containing daily information on individual workers' employment histories, we investigate how workers' labour market transitions are affected by international outsourcing. In order to do so, we estimate hazard rate models for match separations, as well as for worker flows from employment to another job, to unemployment, and to nonparticipation. Outsourcing is found to have no significant impact on overall job stability in the manufacturing sector, and is associated with increased job stability in the service sector. However, the effect of outsourcing varies strongly across skill levels and age groups, with negative effects for some workers. This is especially the case in the manufacturing sector, where the hazard of transiting to nonemployment rises with international outsourcing for medium-skilled and older workers.
Introduction
Fears of economic competition from low-wage countries are widespread among workers, trade unionists and politicians in many industrialized countries. The concern is that economies with relatively high labour costs are adversely affected by labour demand shifting towards economies with lower labour costs, thereby reducing job stability and increasing unemployment. One mechanism which is suspected of leading to such an evolution is international outsourcing, which occurs when a domestic firm subcontracts a (production) process to a foreign supplier.
1 While a number of theoretical papers has underlined the importance of international outsourcing for relative labour demand and factor prices (see, for instance, Feenstra and Hanson, 1996a; Arndt, 1997; Deardorff, 2001; Kohler, 2004) no consensus has yet emerged in this regard. Depending on the specific modelling approach, low-skilled workers may lose or benefit from outsourcing. More importantly, there are very few theoretical contributions which depart from the assumptions of full employment and perfect factor mobility, or which analyze the short-run dynamics of the globalization of the production process and the ensuing consequences for the labour market. One noteworthy exception is the article by Mitra and Ranjan (2007) , who analyze the impact of outsourcing on unemployment within a two sector model with search frictions in the labour market. In this model, outsourcing can generate an increase in wages and a decrease in sectoral unemployment rates if labour is mobile between sectors. This result stands at odds with the public perception where international outsourcing is mainly associated with employment losses. However, it is in line with the argument stressed by the OECD (2007) that outsourcing may induce employment growth by increasing the competitiveness and the productivity of firms.
2 A recent contribution by Egger and Kreickemeier (2008) also studies international outsourcing in a model with imperfect labour markets. In their setting, outsourcing can induce an expansion of the labour intensive sector and accordingly decrease unemployment rates of low-skilled workers.
1 The term is meant to include both intra-firm and arm's length international outsourcing. In the former case the foreign supplier is affiliated with the domestic firm, while in the latter it is independent. The same phenomenon has also been referred to as offshoring, international production sharing, fragmentation of production stages, or slicing up the value chain.
2 International outsourcing will directly boost productivity if internationally traded inputs are of higher quality than those available domestically. It may also increase productivity by allowing firms to concentrate on their most efficient activities while relocating relatively inefficient production stages to foreign production sites (cf. Görg et al., 2008) . Empirical evidence on the link between international outsourcing and productivity is presented by, for instance, Amiti and Wei (2006) , Egger and Egger (2006) , and Görg et al. (2008) .
In this paper, we analyse the effects of international outsourcing on the dynamics of the German labour market, i.e. on the stability of job matches, as well as on worker flows. The case of Germany is particularly interesting for several reasons. First, Germany is the largest economy in the European Union. Second, it is one of the most open economies in the world, regularly featuring the highest level of exports worldwide. Third, international outsourcing has grown substantially in Germany over recent years. While outsourcing is still more important in manufacturing, during the 1990s growth rates have been considerably higher in the service sector (cf. Horgos, 2007) . Finally, there is evidence that West Germany experienced a significant increase in economic turbulence, defined as the pace of structural change, during the 1990s (cf. Bachmann and Burda, 2008) . The acceleration of international outsourcing is a natural culprit for this development.
We are not the first to analyse the effects of international outsourcing on the German labour market.
3
However, while the existing literature is mostly concerned with job stability only, we additionally investigate the effects of international outsourcing on labour market dynamics by looking at worker flows. In particular, we focus on the three flows resulting from the separation of an employer-employee match:
direct job-to-job transitions, the flow from employment to unemployment, and the flow from employment to nonparticipation, i.e. out of the labour market. The distinction between these three labour market transitions is important because a match separation can have very different reasons and consequences.
For example, a separation may be initiated by the worker, who has found a better job. This will in all likelihood result in a direct job-to-job transition. A separation can also be the consequence of a lay-off, in which case the worker has a relatively high probability of becoming unemployed -this entails a transition from employment to unemployment. The worker may even become discouraged to the extent that he leaves the labour market altogether. These different transitions have very different welfare implications, both for the affected worker and for the economy as a whole. In order to assess the consequences of international outsourcing, the distinction between these three flows is therefore crucial.
Our analysis also takes into account the fact that international outsourcing increasingly affects sectors outside manufacturing, in particular the service sector. While until recently services were considered to be largely impervious to international competition, rapid developments in information and communication technology (ICT) have provided increasing opportunities for international sourcing in the service 3 See the next section for a discussion of the literature.
sector as well. In this context, ICT allows for the coordination of tasks performed at different locations, facilitates the transmission of instructions and permits the electronic transmission of output. For instance, 'knowledge work', such as data entry and information processing (IT services), and research and consultancy services (ICT-enabled business services) can now be carried out remotely via the Internet and tele -and video-conferencing (cf. OECD, 2004) .
In order to analyse the effects of outsourcing in manufacturing and services, we use a very large micro data set covering 2% of the dependent-status German employees. Its large size makes it possible to analyse different skill and age groups in detail. As the data set is derived from administrative records, it has the further advantage of featuring very little measurement error, as well as being exact to the day.
It is thus possible to follow individual labour market transitions, including direct job-to-job flows, in a very exact way.
The plan of the paper is as follows. In the next section, we give a brief review of the relevant literature.
The third section describes the data set used, while the fourth section presents the econometric method.
The fifth section contains our estimation results. The last section summarizes the results and concludes.
Outsourcing and the Labour Market in the Literature
There now exists a sizeable empirical literature that investigates the labour market effects of international outsourcing. In particular, its impact on relative labour demand and the wage skill premium has been widely discussed (see, for instance, Hanson, 1996b, and Hanson, 1999 , for the US; Geishecker and Görg, 2008, for Germany; Hijzen et al., 2005 , for the UK). However, the literature is much thinner when it comes to the effects on transitional labour market dynamics. At the micro level the issue at hand has only been addressed by Munch (2005) , Pfaffermayr et al. (2007), and Geishecker (2008) . 5 Distinguishing between job-to-job and job-to-unemployment transition flows, the author also estimates a competing risk model. Outsourcing is found to increase both the unemployment risk and the job change hazard rate. 6 The former effect is stronger for low-skilled, the latter for highskilled workers. Munch (2005) concludes that the quantitative impact of outsourcing on out-of-the-job transitions is relatively small.
In a related contribution, Geishecker (2008) analyses the effect of international outsourcing on workto-non-employment transitions in the German manufacturing sector. Combining monthly individual-level spell data from the German Socio-Economic Panel (SOEP) with industry-level outsourcing measures, the study estimates a discrete time hazard model. Geishecker (2008) finds outsourcing, when narrowly defined, to markedly increase the probability of leaving employment. In contrast to Munch (2005) , the effect does not differ between skill groups but increases with employment duration.
The paper at hand contributes to the existing literature on the effects of international outsourcing on labour dynamics in several respects. First, we consider both the manufacturing and the service sector, and compare the effects outsourcing has in these two sectors. 7 Second, we distinguish between 5 However, the outsourcing term is rendered statistically insignificant when a narrow concept of outsourcing is employed instead. See Section 3.2 for a technical definition of narrow and broad outsourcing. 6 Narrow outsourcing only has a statistically significant effect on the unemployment hazard of low-skilled workers and the job change hazard of high-skilled workers.
7 While an increasing number of papers consider the labour market effects of service outsourcing (see, for instance, Hijzen et al., 2007, for the UK, and Crinò, 2007 , for the U.S.), there exist relatively few studies that examine the impact of outsourcing in the service sector. An exception in this regard is the study by Hijzen and Swaim (2007) that analyses the employment effects of international outsourcing in the service (and the manufacturing) sector. Using industry-level data, they find no negative or even slightly positive effects of international outsourcing on sector-level employment.
the competing risks of making job-to-job, job-to-unemployment, and job-to-nonemployment transitions.
While Munch (2005) has implemented a similar framework in his analysis of Danish data, no comparable study exists for Germany. Third, the large size of the data set allows us to perform our analysis for different age and skill groups. Finally, instead of analysing yearly (Pfaffermayr et al., 2007; Munch, 2005) or monthly (Geishecker, 2008) transitions, our data set contains information on the labour market status of workers on a daily basis. This allows us to consider also very short employment spells and permits a more thorough treatment of duration dependence. For the labour market states of employment and unemployment, the following spell information is available: the starting and ending date of the spell, exact to the day; sex, year of birth, degree of education/training, and the region of the workplace (in case of an employment spell) or of the unemployment office paying benefits (in case of an unemployment spell). For employment spells, there is additional information on the occupation and the gross earnings of the worker, an establishment number, the size 8 For a complete description of the data set, see Bender et al. (2000) and Drews (2007) .
of the establishment, and the economic sector. Furthermore, the information for employment spells, e.g.
with respect to the occupation of an employee, is updated on an annual basis. We use the information on the degree of education/training to define three skill groups: low-skilled workers are individuals with primary or lower secondary education, medium-skilled workers are individuals with secondary education and/or a completed apprenticeship, and high-skilled workers are individuals with tertiary education. The labour market state "nonparticipation", is not directly recorded in the data set, but can be inferred. A worker is in this state if she does not work full time and does not receive unemployment benefits. This means that nonparticipation can coincide with the state "out of the labour force". However, it can also mean self-employment, civil service employment 9 , retirement, or marginal employment.
10
The advantages of the data set are thus as follows: first, it does not suffer from the problems inherent in most panel data sets, e.g. there is no sample attrition, and it follows workers over a long period of time because there is no need for rotation as in the CPS. Second, it offers observations at a very high frequency, which means that every actual transition is observed. Again, this is a distinct advantage over survey data like the Current Population Survey (CPS) or the SOEP, which do not record multiple transitions that take place between two interview dates and, in the case of the SOEP, uses retrospective data and does not record all direct job-to-job transitions.
Worker transitions can be inferred from the employment and unemployment histories in the data set.
We consider transitions between two labour market states (employment to unemployment or employment to nonparticipation), as well as transitions from one job to the other (direct job-to-job transitions).
11
It has to be taken into account that there might be measurement error in the data because of the way the data are collected. In particular, workers' notifications of becoming unemployed might not always correspond exactly to the actual change of labour market state. For example, this can arise when a worker gets laid off and does not report to the unemployment office immediately. We correct for this latter potential measurement error in the following way: If the time interval between two records (employment or unemployment) is smaller than 45 days, then this is counted as a direct transition 9 This applies to "Beamte", public sector employees under a special, life-time form of civil service employment. Other workers in the public sector are included in the data set. 10 Bachmann and Schaffner (2008) show that the IAB Employment Sample nevertheless represents aggregate labour market dynamics in Germany well.
11 The notion of a job in the data set is establishment (not firm) based.
between the two states recorded.
12 If the gap between two notifications is larger than 45 days, then this is counted as an intervening spell of nonparticipation.
As the labour market records on workers from West Germany start in 1975, i.e. 16 years before the first year of our analysis, their employment durations are accurately observed. For West Germans, the data therefore do not suffer from a problem of left-censoring. East German workers are only included in the data set from 1992 onwards, and there is no information on their labour market history before that date. We regard this as a minor problem, as the labour market history of East Germans before reunification is in all likelihood not very informative for our analysis. First, officially there was hardly any unemployment in East Germany before 1990. Second, the human capital accumulated by East German workers was difficult to transfer to the new economic environment after reunification.
For our analysis, which is described in Section 4, we consider workers who were employed full-time in the manufacturing or service sector at least once during the time period 1991-2000. We furthermore exclude workers which are younger than 18 years or older than 65 years from the analysis. These sample restrictions leave us with observations on 175,572 workers in the service sector and 84,051 workers in the manufacturing sector. 
Industry-level Data
For the purpose of our study, the most important indicator at the industry level is our measure of international outsourcing. The latter is considered to be a make-or-buy decision. A firm can either produce a given (intermediate) input in-house or buy it from a (foreign) supplier. Outsourcing is then reflected in the foreign content of domestic production and can be measured by the share of imported intermediate inputs in total production. Following the terminology introduced by Feenstra and Hanson (1999) , we distinguish between international outsourcing in a narrow and in a wide sense.
Narrow outsourcing is defined as the shift of an industry's core activity abroad. Attention is hence restricted to inputs that are imported from the same (two-digit) industry abroad. For instance, intermediate products that the textile sector in Germany imports from some foreign textile sector will count as international outsourcing. On the contrary, intermediates imported from a foreign food sector by the German textile sector will not be taken into account. Consequently, the outsourcing intensity of an in- 12 We did the calculation for smaller intervals as well. This does not change the results significantly.
13 For computational reasons, we only use 50% of the workers covered by the IABS in the empirical analysis.
dustry is measured by the value of intermediate inputs imported from the same industry abroad relative to the total production value of that industry. Largely following the concept proposed by Feenstra and Hanson (1999) , and Feenstra and Hanson (1996b) , the narrow outsourcing indicator is calculated as
where IM P it indicates the value of imported intermediate inputs from industry i abroad and Y it gives the production value of industry i in period t.
Defining outsourcing in a narrow sense accounts only for inputs imported from the same industry abroad. Such an approach has its merits since classifying imports from other industries as outsourcing can often be misleading. To borrow an example cited by Feenstra and Hanson, 1999 , the import of steel by a domestic car manufacturer is typically not classified as international outsourcing since that company would never have produced steel in the first place. Hence, a measure of international outsourcing should exclude such imports which is precisely what the narrow indicator does.
However, by restricting attention to an industry's core activity, the narrow concept of outsourcing might miss important outsourcing activities, in particular when it comes to service activities. For instance, a car manufacturer might well close its own in-house accounting department and instead purchase the corresponding service from a foreign-based company. Such relocation of activities will not be captured by the narrow measure of outsourcing. We therefore also employ a broader concept of outsourcing that accounts for the total sum of (non-energy) inputs that an industry i imports from all j industries abroad. 14 Formally, the wide outsourcing indicator is calculated as
Notice that an increase in both the narrow and the wide indicator does not necessarily reflect the transfer of existing production processes abroad but may also mirror that newly established processes are subcontracted to foreign firms. Hence, an increase in the outsourcing intensity does not necessarily illustrates that growth rates of international outsourcing are much less pronounced when the latter is measured using a wide rather than a narrow concept. Nevertheless in both sectors wide outsourcing was clearly trending upwards in the second half of the 1990s. The development was somewhat more dynamic in services, but even in manufacturing wide outsourcing increased by almost 30 per cent between 1991 and 2000. The wide measure also confirms the previous finding that outsourcing is still more prevalent in manufacturing.
Differences exist not only between narrow and wide outsourcing and between manufacturing and service sectors in general, but also at a more disaggregated level. or 'post and telecommunication', growth rates reached 100 per cent or more over the ten year period considered. Other industries, however, such as 'printing and publishing', show no or little upward trend in their outsourcing intensity during the 1990s. In addition, some services still remain non-tradable.
Accordingly, narrow outsourcing does not play any role in, for instance, the hotel and restaurant sector.
Wide outsourcing, in contrast, is widespread among hotels and restaurants: a mean value of 6.7 puts the industry at the upper range of service sectors. This example also illustrates that the disparities between the two indicators are not limited to a pure level difference. For services in particular, wide and narrow outsourcing can provide different angles on the outsourcing phenomenon. This is also reflected in the fact that narrow and wide outsourcing are far from being perfectly correlated. The correlation coefficient is 0.72 for manufacturing and 0.32 for the service sector.
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Unfortunately, the industry classification WZ93 is used in the IABS data only from 1999 onwards.
15 Notice that we do not distinguish between material and service outsourcing, but between outsourcing in the manufacturing sector and outsourcing in the service sector. 16 Correlations were calculated using our final dataset at the micro level.
For the previous period, workers are assigned to industries according to the older WZ73 classification.
Since no recoding scheme exists at present, the reassignment of workers from WZ73 to WZ93 sectors was done manually. We used the finer three-digit WZ73 classification provided in the IABS dataset and assigned each WZ73 sector to one of the sectors distinguished between in the WZ93 classification.
17 The recoding was then tested for the years 1999 and 2000, for which both classification schemes exist in the data. Observations that could not be classified with a certain degree of precision had to be deleted from the dataset.
18 In the two years tested, the misclassification error amounted to approximately 5 per cent.
Further industry-level measures used in the empirical analysis are the production value and the capital-output ratio. The former is again taken from the German Federal Statistical Office (Statistisches Bundesamt, 2002) while the latter is computed from data of the OECD STAN and the EUKLEMS data base (cf. Koszerek et al., 2007) . Finally, we include regional unemployment rates as provided by the German Federal Employment Office (Bundesagentur für Arbeit, 2007).
The summary statistics of the sample used in the estimations are displayed in Table A .2.
Econometric Framework and Estimation Strategy
In order to analyse the effect of international outsourcing on the hazards of job separation and of experiencing different labour market transitions, we estimate hazard rate models. As our dataset contains daily information on individual workers' employment histories, we use a specification in continuous time.
Since econometric theory offers little guidance on choosing a functional form for the hazard function, we opt for a semi-parametric approach and estimate a piecewise-constant exponential (PCE) model.
In contrast to parametric approaches the PCE model allows for more flexibility in the shape of the hazard function and, unlike the Cox proportional hazards model, it provides explicit estimates of the baseline hazard function. The PCE model is an example of a proportional hazard model. Therefore, the conditional hazard rate of leaving employment λ(t|X) satisfies the separability condition:
17 As shown in Table A .1 some service sectors had to be pooled to avoid ambiguous assignments. A detailed overview of the reassignment can be obtained from the authors upon request. 18 We deleted any WZ73 observation that could not be assigned to a WZ93 sector with a precision of at least 75 per cent.
where X is a vector of individual, potentially time-varying, characteristics, and λ 0 denotes the baseline hazard. 19 The PCE model assumes that the baseline hazard is constant within a specified time interval but does not impose further functional form assumptions. The baseline hazard is then a step function with k segments λ 0 (t) = λ j , a j−1 ≤ t < a j , j = 1, ..., k.
We specify five such segments: 0 to 182 days of employment duration, 183 to 365 days, 366 to 1095 days, 1096 to 2920 days, and more than 2920 days.
Even though we control for a wide array of observable characteristics, the hazard rates of observationally equivalent individuals may still differ from each other. Ignoring such unobserved heterogeneity in duration models produces incorrect results (cf. Lancaster, 1990) . To account for unobserved heterogeneity, the proportional hazard model is extended to allow for a multiplicative unobserved heterogeneity term υ, which yields a mixed proportional hazard model. 20 The hazard function then becomes
where υ follows a Gamma distribution, a choice rationalised by Abbring and Van den Berg (2007) , and is assumed to be independent of regressors and censoring time. The heterogeneity term is shared across different spells of a given individual, causing observations within groups to be correlated.
The hazard of job separation involves one single risk. In a first step, we can therefore simply estimate the above model for this hazard. In a second step, we distinguish between the different destination states of a worker leaving a job. We thus estimate the competing hazards of transiting from one job to another, from employment to unemployment, and from employment to nonparticipation. For continuous time models and in the absence of a correlation between the destination specific unobserved heterogeneity terms, the log-likelihood for a model with three destinations can be partitioned into the sum of three sub-contributions, each of which depends only on parameters of a single destination-specific hazard.
19 In proportional hazard models with time-varying covariates, standard tools of duration analysis can only be applied under certain condition (cf. Van den Berg, 2001 ). In particular, explanatory variables have to be predictable processes, a concept which basically requires weak exogeneity (cf. Ridder and Tunali, 1999 The overall likelihood can then be maximised by maximising the three component parts separately (cf., for instance, Kalbfleisch and Prentice, 2002) . Accordingly, the competing risk model is estimated as a number of single-risk duration models, one for each of the three destinations. Spells ending in any destination other than the one considered are treated as right censored. Thus, the above model is estimated separately for each of the three competing risks.
As described in Section 3.2, we use an outsourcing indicator measured at the industry level as an explanatory variable. Because this indicator is common to several individuals, the standard errors are potentially subject to a downward bias (cf. Moulton, 1990 ). This is due to the fact that such aggregate explanatory variables do not provide independent information for each individual. Following
Geishecker (2008), we argue that the data do not allow us to correct for this problem directly, i.e. through clustering, because the number of clusters is small relative to the number of observations. Instead, we include industry and region fixed effects, as well as linear time trends for every industry. This corrects for residual correlation within clusters due to time-invariant, and, in the case of the industry trends, time-variant unobserved heterogeneity.
We also want to make sure that the outsourcing indicator does not capture effects which are industryspecific, but unrelated to international outsourcing. Therefore, in addition to fixed effects and industryspecific time trends that capture technological changes at the industry level (cf. Geishecker and Görg, 2008) , we also include the production value and the capital intensity for every industry. 21 Furthermore, monthly dummies are used to take seasonal effects into account. Finally, yearly dummies and regional unemployment rates capture differences in economic conditions over time and across regions.
The hazard rate models described above are estimated separately for the manufacturing and the service sector. For each sector, we first estimate a basic specification with the narrow outsourcing indicator as one of the explanatory variables. A second specification includes the interaction of the outsourcing indicator with workers' skill levels, and a third specification features the interaction of the outsourcing indicator with different age classes. The two latter specifications are meant to capture skillor age-specific effects of international outsourcing. We then re-estimate the hazard rate models using 21 Research and development expenditure is sometimes used as an alternative proxy for technological change. The measure has the advantage of allowing for non-linear technological progress at the industry level. Unfortunately, for many service sectors, data are not available over the time period considered. Moreover, even for the manufacturing sector, research and development data are only collected biannually.
the wide rather than the narrow outsourcing indicator.
Estimation Results

The baseline specification
For the first specification, and using a narrow concept of outsourcing, the results for the hazard of match separation, as well as for the hazards of the three transitions (EE, EU, EN) are in Tables A.3 and A.5 for the manufacturing and the service sector, respectively. Generally, the results are in line with the literature on labour market flows (cf. Mortensen and Pissarides, 1999) . First, there is negative duration dependence, i.e. the hazard of separating or of making a specific labour market transition falls with match duration. This is generally attributed to the accumulation of human capital and sorting effects (cf. Machin and Manning, 1999) . Second, men are considerably less likely to separate from their employer. As an inspection of the individual flows reveals, this is despite the fact that they experience more direct job-to-job transitions than women. This is outweighed by the fact that they are much less likely to become unemployed or non-employed, which is probably to a large extent due to women playing a more important role for child care at home than men. Third, the match separation -age profile displays a U-shape. The jobs of young and old employees are much less stable than jobs of middle-aged employees.
Young employees have a high probability of experiencing a direct job-to-job transition, as they engage in job-shopping at the beginning of their working lives (cf. Neal, 1999) . Older workers, on the other hand, have a higher probability of leaving the labour market due to retirement, which implies an EN flow.
Fourth, foreigners have a higher probability of separating than German nationals, which is entirely due to the fact that they leave the labour market more often. Fifth, employees with low skills and employees with high skills have less stable jobs than employees with medium skills. For the former, this is mainly due to higher inflows into unemployment and flows out of the social security work force. For the latter, lower inflows into unemployment are outweighed by higher job-to-job transitions and higher flows out of the social security work force. Finally, firm size is generally negatively correlated with the hazard of separating.
Outsourcing in the manufacturing sector
The coefficients on the narrow outsourcing indicator yield the result we are most interested in, the impact of international outsourcing on the different hazard rates. For the manufacturing sector, the results for the hazard of job separation indicate that narrow outsourcing has no statistically significant effect on overall job stability (cf. This means that, although overall job stability is not reduced by international outsourcing, this seems to be the case for older workers. show that international outsourcing of core activities increases the hazard of transitions from a job in the manufacturing sector to nonparticipation. Not distinguishing between different skill groups, the estimates imply that a one percentage point increase in the international outsourcing intensity increases the hazard of leaving the social security work force by about exp(0.026) − 1 = 2.6 per cent. Including interaction terms between skill and outsourcing (cf. Specification II in Table A .4) shows that the effect is most pronounced for medium-skilled workers, but also applies to workers with low and high skills (however, for these two groups the effect is only significant at the 10% level). In contrast, no effect is found for jobto-job and job-to-unemployment transitions for either skill group. Our results suggest an explanation for the finding of a negative effect of narrow outsourcing on individual employment security by Geishecker (2008), the only comparable study for Germany. In particular, his finding seems to be driven by the transitions from a job to nonparticipation. Interestingly, we generally confirm Geishecker's result that in the manufacturing sector the effect of international outsourcing appears to be strongest for mediumskilled workers. This finding is also consistent with a "hollowing-out" of the labour market, which has been found by Autor et al. (2003) for the U.S., and Spitz-Oener (2006) for Germany. This concept describes the increase in low-wage occupations, the decrease in blue collar occupations, and the growth in higher-paid occupations. Given the correlation between skills and occupations, our results can be viewed as evidence that outsourcing is associated with a "hollowing-out of the job stability distribution" in the manufacturing sector, i.e. the fact that medium-skilled workers are most, and adversely, affected by international outsourcing.
Finally for the manufacturing sector, the effect of narrow international outsourcing on the destination-specific hazards differs between age groups. As Specification III in Table A .4 shows, outsourcing is significantly and negatively correlated with the hazard of making a transition from employment to unemployment for middle-aged workers, while the same correlation is positive for older workers. This means that the unemployment risk rises with outsourcing for older workers, while it falls with outsourcing for middle-aged workers. One potential explanation for this result is that the effects of outsourcing are multi-faceted: while the productivity of firms is increased, the skill requirements of the production processes that are still performed in-house also change. Younger workers are able to adapt to the latter, and thus to benefit from productivity gains, which overall reduces their risk of becoming unemployed. Older workers are generally less likely to fulfill the new skill requirements, which makes them more vulnerable to unemployment. This is also consistent with the result that the risk of exiting the labour market rises with international outsourcing for older workers only.
Outsourcing in the service sector
For the service sector, the basic regression result for the hazard of match separation is very different from the result obtained for the manufacturing sector (cf. Table A.5). In particular, narrow outsourcing is significantly, and positively correlated with job stability in the service sector. An inspection of the results for the different flows shows that this is due to the fact that outsourcing is strongly, and negatively, correlated with the hazard of experiencing a direct job-to-job transition. 22 A possible explanation for this at first sight surprising finding is that (narrow) international outsourcing, by increasing the division of labour and thus the specialization of production, is likely to lead to higher levels of competitiveness and productivity of firms. This may translate into higher wages and better job prospects (cf. OECD, 2007) .
If job-to-job transitions are to a certain degree voluntary, international outsourcing, by allowing firms 22 The magnitude of the coefficients is high, suggesting that an increase in the outsourcing intensity by one percentage point will decrease the hazard of a job-to-job transition by 23.4 per cent. However, it has to be taken into account that such an increase would be massive in the service sector, since the average outsourcing intensity amounted to just 1.3 per cent in the year 2000.
to offer more attractive jobs, increases job stability as it induces workers to stay with their employers.
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Empirical evidence on the wage effects of international outsourcing could strengthen or undermine the argument. Unfortunately, at present no such evidence exists for the German service sector. 24 However, this explanation is not at odds with previous empirical evidence. In a cross-country study for 17 OECD countries Hijzen and Swaim (2007) find no negative or even slightly positive effects of international outsourcing on labour demand in the service (and the manufacturing) sector.
Alternatively, and in sharp contrast to the previous explanation, the result may hint at declining employment prospects of industries that increase their outsourcing intensity. This should arguably also lower workers' inclination to leave their job voluntarily, which lowers direct job-to-job transitions. While the argument cannot be conclusively dismissed, the results for the other two hazards do not support this view. In particular, for the service sector, we do not find any evidence for narrow outsourcing to decrease employment security, i.e. to increase the hazard of job-to-unemployment and job-to-non-employment transitions. On the contrary, including interaction terms between outsourcing and skill levels shows that employment security of high-skilled workers even increases with the narrow outsourcing intensity of an industry: the hazards of making a transition to unemployment and to nonparticipation both fall for high-skilled workers (cf. Specification II in Table A .6 ). This may again point to a rise in firms' labour demand due to outsourcing boosting productivity and competitiveness. Neither of these two hazards are affected by international outsourcing for low-skilled and medium-skilled workers. Therefore, for these worker groups, the increase in job security that goes along with international outsourcing is entirely due to a decrease of the hazard of making a direct job-to-job transition.
Finally, the effect of narrow outsourcing in the service sector differs much less between age groups than in the manufacturing sector. Specification II in Table A .6 shows that for all age groups, international outsourcing is negatively correlated with the hazards of separating and of transiting directly from one job to another. The only transition hazard where outsourcing seems to have an age-specific effect is the transition from employment to nonparticipation. While this hazard rises with narrow outsourcing for very young workers (aged 18-24) and relatively old workers (55-59), it falls with outsourcing for 23 It should be stressed that by no means all job-to-job transitions reflect voluntary job changes. The protection against (instantaneous) dismissal in Germany allows workers to make direct job-to-job transitions even though they were laid off against their will in the first place. 24 A recent paper by Geishecker and Görg (2008) finds a positive (negative) wage effect for high-skilled (low-skilled) workers but concentrates on manufacturing only.
middle-aged workers. The latter effect can again be attributed to the productivity-enhancing effect of outsourcing. The effect on older workers in the service sector is similar to the one in manufacturing and therefore probably also due to the fact that older workers have difficulties adapting to changed skill requirements. The effect on younger workers could be due to the fact that these workers try to keep up with changing skill requirements by returning to full-time education. Unfortunately, our data set does not allow us to investigate these hypotheses further.
A potential explanation for why the effects of international outsourcing on labour market dynamics differ so markedly between sectors may be found in differences in the economic situation of the two sectors. In manufacturing, firms may have predominately relocated existing production processes to foreign production sites in an attempt to remain internationally competitive. Clearly then, existing jobs will be displaced by international outsourcing even though the negative effect is partly compensated by the positive pro-competitive and productivity-enhancing effect. On the contrary, over the time period considered, the service sector was constantly expanding. Hence, the rise in international outsourcing in the service sector may be driven by domestic firms subcontracting newly created production processes to foreign firms. Therefore, domestic workers may reap the benefits of international outsourcing while their jobs are not directly put at risk.
Narrow vs. wide outsourcing
We performed the same analysis for the manufacturing and the service sector using the wide outsourcing indicator. As Table A .7 shows, the results for the manufacturing sector are very similar when using the wide rather than the narrow outsourcing concepts. The coefficient on the wide indicator is not significant for separations and for direct job-to-job transitions, and it is only significant (and negative) at the 10% level for the transition from employment to unemployment. In contrast to that, the hazard of exiting the labour market is significantly increased both in the case of the narrow indicator (at the 1% level) and the wide indicator (at the 5% level). Interestingly, the fact that this effect is strongest for medium-skilled workers holds for both indicators. 25 Given the strong correlation between the two indicators in the manufacturing sector, the similarity of the results might not seem surprising. However, previous studies did not find significant effects of wide international outsourcing (cf. Geishecker, 2008) .
In the service sector, on the other hand, the overlap of the two indicators is much less pronounced than in the manufacturing sector. This is also reflected in the results. In general, when using the wide indicator we continue to find a positive correlation between outsourcing and job stability in the service sector. However, the effect is quantitatively much smaller than for narrow outsourcing. Moreover, inspecting the results for the different flows unearths some important differences. In particular, when measured using a wide concept, international outsourcing is no longer statistically significantly correlated with the overall hazard of direct job-to-job flows in the service sector. In contrast, wide outsourcing in the service sector is negatively associated with the hazard of making an transition from employment to unemployment as well as from employment to nonparticipation.
While for services the results for wide and narrow outsourcing are therefore clearly very different, they could be due to the same underlying mechanism. As argued above, an increase in outsourcing is likely to increase productivity. This implies that firms are able to offer higher wages to their employees, which potentially reduces voluntary job-to-job transitions. This seems to be the case for narrow outsourcing. On the other hand, the increase in productivity can also decrease involuntary transitions to unemployment and nonparticipation, as observed for wide outsourcing. The contrasting findings could be due to wide outsourcing being less correlated with any direct (negative) employment effect of outsourcing. 26 The productivity-increasing effect of outsourcing then induces employment growth and increases job security.
As a consequence, workers are more willing to change their jobs and increase mobility which in turn counterbalances any negative effect of higher wages on job-to-job flows. Furthermore, composition effects are likely to play a role for the differing results. As pointed out in Section 3, due to the non-tradeable nature of some service products, narrow outsourcing is zero throughout the sample period in some service sectors. Wide outsourcing, in contrast, is always positive and varies over time. Hence, when using the wide rather than the narrow concept of outsourcing, identification does not hinge on a subset of sectors only. This can give rise to composition effects and hence explain the observed differences with workers in different sectors reacting differently to changes in international outsourcing.
In this paper, we investigate the impact of international outsourcing on job stability as well as on worker flows from employment to another job, to unemployment, and out of the labour force. Our analysis focuses on the German manufacturing and service sectors during the time period 1991-2000 and uses a very large administrative micro data set covering 2% of German employees. Apart from the large size of the data set, its main advantages are that measurement error is likely to be very low and that all actual labour market transitions are recorded. Using this panel data set, we estimate hazard rate models for the hazards of separating, and of experiencing the three transitions mentioned above. Industry-level measures of international outsourcing are derived from input-output tables and included as explanatory variables in the regressions.
Our results can be summarised as follows: First, neither narrow nor wide outsourcing has an impact on overall job stability in the manufacturing sector. However, the flow from employment in manufacturing to nonparticipation displays a negative correlation with international outsourcing. The only comparable study for Germany (Geishecker, 2008) does not distinguish between worker flows and reports a negative effect of narrow outsourcing on individual employment security. Therefore, in the light of our results, this finding seems to be driven by the transitions from a job to nonparticipation. Second, providing first evidence for outsourcing in the service sector, we find both outsourcing measures to be associated with an increase in overall job stability. Narrow outsourcing reduces the hazard of job-to-job transitions for all workers while wide outsourcing is negatively associated with the hazard of making a transition from service employment to unemployment as well as from service employment to nonparticipation. Third, while the effects of international outsourcing are neutral or even beneficial overall, they are strongly heterogeneous. Looking at differences between skill groups, we generally confirm Geishecker's result for the manufacturing sector that the effect of international outsourcing is strongest for medium-skilled workers. In particular, we find that the hazard of leaving the labour market is most strongly increased for this skill group. We argue that this is consistent with a "hollowing-out" of the labour market. In the service sector, on the other hand, high-skilled workers seem to benefit most from narrow outsourcing as their hazard of transiting from employment to any of the three labour market states falls. Finally, in contrast to previous studies we also analysed age groups in detail. The estimates suggest that the effects of international outsourcing are strongly age-specific in the manufacturing sector. Here, while overall job stability remains unaffected, for older workers it is significantly reduced by international outsourcing.
This is due to the fact that their hazard of becoming unemployed and of leaving the labour market is significantly raised.
Our paper thus contributes to the growing evidence that international outsourcing has no negative effects on aggregate labour market performance. However, we show that certain worker groups seem to be adversely affected. Furthermore, we demonstrate that there exist important differences in the effects of international outsourcing between the manufacturing and the service sectors, and that it is crucial to distinguish between different labour market transitions. The underlying reasons for these differences remain however a matter of further investigation. In general, there are two competing forces at work: on the one hand, international outsourcing can directly reduce labour demand by domestic firms, which reduces job stability, at least in the short run. On the other hand, firms that engage in outsourcing may increase their competitiveness and their profitability. This has the potential of increasing employment, and leading to greater job stability and lower labour market turnover. While we provided some first explanations for why these effects may differ between sectors, worker groups, and labour market transitions, gaining a more thorough understanding of the reasons underlying our empirical findings is clearly warranted.
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